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2. [ L i ft and Gtrikc wo l dinc 



Claim 1 wherein: 



a. setting the first vol 



process occording to claim 1, wherein ] The process claimed in 



Itage [i s set, in terms of its magnitude, ] higher than a subsequent 



second voltage of 



everse polarity. 



2 wherein: 



3. [ Lift and strike wcldin j process according to c l aim 1 or 2, ] The process claimed in Claim 



a, adjusting the first voltage [ is adjusted with ] to a positive polarity. 



4. [I ifl- nnri nfrWco wp l d i n j procesG Qccording to one of claims 1 to 3, ] The process claimed 



in Claim 3 wherein: 



been covered wit^ 



a. [ the clement is we l ded onto the component after the component has previous l y 



a coating, in particular ] coating the stud (4) with a lubricant layer 



for a cold-forming machining operation[ , preferably a deep drawing machining 
operat i on ] prior to welding the stud r4) onto the surface f5) . 



[ Lift and strike wcld i ig process according to one of claims 1 to A, ] The process claimed 



in Claim 4 wherein: 



m] a zero-currenC state[7]i 



a. [ after a drop of t ic first voltage a po l arity of ] reduciDg the first voltage to [eha^ges 



b. using a pilot volte 



ge of a different polarity at the start of the [a] welding process: 



and 



c. [ using preferab l y 



a pi l ot vo l tage and ] subsequen tly raising the [ welding ] voltage 



[ then ensues, wherein both vo l tages have a different po l arity to the first voltage ] to 
a welding voltage thereafter . 
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6. [ Lift and strike we l d i ng proccGG Qccording to one of claims 1 to 5, ] The process claimed 
in Claim 5 wherein: 



a possage through zero of the first vo l tage a ] maintaining the 



a. [ upon attainment of - 

zero voltage [ is maiitained ] for a predetermined period of time, [ after which ] a 



second voltage is [feuHt] building up and applving the second weldino voltage . 



[ Second l ift and strike vycld i ng process, in particulor according to one of claims 1 to 6, ] 



The process claimed in Claim 6 



a. an electric cleaning 
[ an c l ement to be ] 
the component rcsi 



surace 



[i s l ifted ] off the 
distance for removirjg 
cleaning agent[7]i 



wherein: 



:urrent flows between a surface (5) of [a] the component and 
the stud (4) welded thereon[7] with the stud (4) resting [ in that 



*?] 



on the surface (5)i [ and then the clement ] lifting the stud (4) 

(5) up to an approximately[ , in terms of time, ] constant 
a coating from the surface (5) through ignition of an arc as a 



b. changing the polarits/ of [theft] the current [ changes its po l arity ], wherein afterwards 



at least one weldinc current is produced; arid 



c. [ then the clement ] 



A/elding the stud (4) [ is welded ] to the surface (5). 



process according to one of c l aims 1 to 7, ] The process claimed 



8. [ Lift and strike weld i ng 
in Claim 7 wherein: 



a- using a [the] cleaning current [ assumes a current intens i ty ] of between 15 amperes 
and 500 amperes [ oeforc it drops. ]l-gQd 



b- reducing the cleaning current after the cleaning operation. 
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"0CCS5 according to c l aim 7 or 8 , ] The process claimed in Claim 



10. [ Lift and strike we l ding 
in Claim 9 wherein: 



a. moving the stud (4) 



a. [ after a reversa l of thp po l arity an, in terms of magnitude, ] reversing the polarity of 
the current: and 

b. applying a maximum 
surface (5). 



welding current [i s produced ] to weld the stud (4) to the 



rocess according to one of claims 1 to 9, ] The process claimed 



:he c l ement (1) is brought back ] into contact with the surface 



(5) [oBly] after discc nnection of the welding current. 



11. [ Lift and strike we l d i ng process according to one of c l aims 1 to 10, ] The process claimed 
in Claim 10 wherein; 

a- applying the deanirg current [teste] as long as or longer than [a] the pilot current, 
which [flews] is app lied prior to applying the welding current [ and/or the welding 



current ]. 



12. [ Lift and strike we l ding process according to one of claims 1 to 11, ] The process claimed 
in Claim 11 wherein: 



a- applying a [the] welding current that is equal to or stronger than the cleaning 
current. 



ng process according to one of c l aims 1 to 12, ] The process claimed 



13. [ Lift and strike we l d 



in Claim 12 whereini [the-el 



from the surface (5) which 



ement (1) dur i ng c l eaning of the surface (5) assumes a distance (S) 
at l east two times greater than the distance (S) from the surface 



(5) during we l ding, in partiflular when a p il ot current flows prior to the welding current. ] 
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a, raising the stud (4) tjD a predetermined distance fS^ for cleaning which is at least two 
times greater than the distance fS) for welding that the stud (4) is raised above the 



surface (51, 



14. [ Lift and strike we l ding 



in Claim 13 whereini [ through 
i s regu l ated or contro ll ed. ] 



a. controlling the time 



process according to one of c l aims 1 to 13, ] The process claimed 



he measurement of a parameter a duration of the cleaning stop 



period of the cleaning process by measuring the current at the 



surface (5). 



15. A Lift-and-strike weldirjg apparatus (1) having a guide (9) for a weld-on [ clement ] stud 

or regulator ] for the guide (9) [ as we l l as ] and a programmed 



(4) and a control device (10) 
device (11) for controlling or Regulating the electric current and[/eF] the voltage used for 
welding, [ wherein ] the lift-arid-strike welding apparatus (1) [ comprises ] comprising: 

a. a polarity reversing means (12) for the voltage used for welding[ , charoctcriscd in 
that] included in/ the programmed device (11) [ for contro ll ing or regu l ating the 
e l ectric currcntyond/or the vo l tage used for welding is programmed or operated in 
such a way as/to produce, prior to the we l ding operation, ] to provide a cleaning 
current which pas a reverse polarity compared to the welding current that is 
produced prior to the welding operation . 



— Lift and strike welding apparotus (1) according to claim 15, characterised in that said 
apparatus is desimosj for implementing a process according to c l aims 1 to 14, ] 

[i7] 16 . [ Lift and pjfrike we l ding apparatus (1) according to one of c l aims 5 or 16, characterised 
in that said appafrotus comprises ] The combination claimed in Claim 15 wherein: 

a^ the^programmed device (11) has a focusing device [fef=] to produce an arc which is 
to be struck. 
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[^8]17.[ Lift and gtrikc we I ding apparatus (1) according to one of c l aimg 15 to 17, chorQCtcriscd 
i n that thc l The combina ion claimed in Claim 16 wherein: 



a. the proqramnr ed device fll) has a polarity reversing means (12) [ comprises ] to 



produce a shorted circuit for maintaining [a] the struck arc during a reversal of the polarity. 



[j^]18,[ Lift and strike w 



: l ding apparotus (1) accord i ng to one of c l aims 15 to 1 8 , character i sed 



in that said apparatus comprises ] The combination claimed in Claim 17 wherein: 



a^ the welding a )paratus (1) has an evaluation device[ , particu l ar l y for qua li ty 



inspect i on, for at l east one parameter at l east of ] that operates during the cleaning operation to 



inspect the quality of the 



[26]19.r Po l aritv reversing 



according to one of claim : 
wherein: 



cleaning . 



means (12) for a lift and strike welding apparatus in particular 
15 to 10, characterised in that ] The combination claimed in Claim 18 



a. the polarity reversing means (12) [ comprises ] has a circuit element[7]i 



b. [ which ] the circuit element produces an arc current [ in order to ] maintains [a] the 



struck arc during [a] the reversal of a polarity of the arc voltage. 



[a:120,[ Po l aritv reversing n^cans (12) according to claim 20, characterised in that ] Ihe 
combination claimed in Claim 19 wherein: 



a. [ the polarity rcvorsing means (12) comprises ] a first (13) [ and a second (11) ] power 
source[7] formedlin the polaritv reversing means (12) wherein the first power source 
(13) [ supplies ] tolsuppiv a cleaning current to the weldino apparatus (lY and 
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b. [the] a seconjd power source (14) formed in the polarity reversing means ri2) 
[ supplies ] to supply a pilot current and[/ef] a welding current to the welding 
apparatus 

[32]21,[ Po l oritv royersing jncans (12) accord i ng to claim 20 or 21, charoctcriscd in that ] Ihe 
combination claimed in Claim 20 wherein: 



a. a coil (15) is comected to the second power source (14) [ in such o way that a] to 
maintain the struck arc [ conVinucs to be mainta i ned ] during [a] the reversal of the polarity. 



[23]22.[ A l uminum surface wi 
combination claimed in Claim 



h we l ded on c l ement (1), where i n the a l uminum ] The 



15 wherein: 



a, the surface (51 is formed of aluminum: 



b- the surface (5) 



layer, ] formed 



has [ or has had ] a lubricant coating (8)[ , in particu l ar a lubr i cant 
hereon during its manufacture[ d using a process according to 



one of c l aims 1 



[24]23.[ Stcc l sheet with wc l d( id on c l ement, wherein the stee l sheet surface has or has had a 
coating, in particu l ar a l ubricak layer or a zinc l ayer, manufactured using a process according 



to c l aims 1 to 1^. ] The combination claimed in Claim 15 wherein: 



a. the surface (5) is fo 



'med of steel sheet: and 



b. the surface (5) has ja lubricant coating formed thereon during its manufacture. 



REMARKS 

The Applicant's Attorney has amended the specification and the claims to place the case 
in keeping with the United States patent practice. For convenience, a clean version of the 
amended claims is attached hereto as Attachment I. 
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